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possibilities for longer-term development. Routine practice in laboratories
lags significantly behind present technical capabilities. Modem instrumen-
tation is qualitatively superior to that of even the mid-1980s.

Major commercial efforts have gone into the development of sensors
based on microelectrodes fabricated by means of lithography. Commercial
products have not resulted because markets have not been identified that
would support the volume required for economical production. Deteriora-
tion of response with time for in situ measurements might be decreased by
employing multiple electrodes and using each only once. For example,
present lithographic technology can allow production of line electrodes 20
micrometers wide, individually addressable, with 80-micrometer spacing.
A 10-centimeter-long strip would contain 1000 electrodes.

The electrode material also may be manipulated to achieve more spe-
cific or more reliably controlled performance. Specific catalysts for desired
reactions may be incorporated into the electrode material or bound to the
surface of the electrode. A present example is the coating of a carbon or
other inert electrode with a polymer film impregnated with a mercuric salt.
The resulting electrode is catalytic for reduction of metals, such as Pb2+,
that are soluble in mercury. This is an area of research that could pay off
through qualitative improvements in accuracy, precision, and response time.

Developments in electroanalytical chemistry are driven by technical
advances in electronics, computers, and materials. Present scientific capa-
bilities available in a research laboratory will be applicable for field mea-
surements with the advent of smaller, less expensive, more powerful com-
puters. Miniaturization of electrochemical cells, which can improve performance,
especially response time, can be implemented most effectively in the con-
text of miniaturization of control circuitry. Concomitant low cost could
make disposable systems a practical reality. Sophisticated data analysis and
data handling techniques can, with better facilities for computation, be handled
in real time.

SPECTROPHOTOMETRY

Absorbance

Spectrophotometry encompasses a broad family of techniques, but fun-
damentally is very simple: the analyte in a sample (perhaps with a reagent
added) absorbs some fraction of light at some selected wavelength, which
may be correlated with the analyte's concentration by Beer's Law. The
essence of the method is to compare the amount of light absorbed by a
sample in the presence and absence of a specific analyte. The instrumenta-
tion necessary for spectrophotometry has been available for nearly half a
century; however, diode array detectors have changed the performance of